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The	
  fundamental	
  components	
  

•  Referenced	
  

•  Novel	
  applica2on	
  of	
  satellite	
  data	
  with	
  an	
  
emphasis	
  on	
  satellite	
  data	
  (background	
  of	
  the	
  
developer)	
  

•  Cloud	
  humidifica2on	
  now	
  being	
  revisited	
  –	
  
disabled	
  aFer	
  HMT	
  09	
  

•  Effort	
  going	
  to	
  STMAS	
  



Major	
  elements	
  in	
  the	
  processing	
  

•  Background	
  field	
  used	
  as	
  a-­‐priori	
  guess	
  
(forecast	
  model	
  output	
  valid	
  at	
  current	
  2me)	
  

•  Surface	
  mixing	
  (2ed	
  to	
  sfc	
  dewpoints	
  
boundary	
  layer)	
  

•  3-­‐level	
  2-­‐dvar	
  minimiza2on	
  (detailed	
  later)	
  

– Sfc,	
  clouds,	
  gps,	
  satellite,	
  raob	
  



How	
  to	
  deal	
  with	
  satellite	
  bias?	
  

•  Two	
  approaches	
  
– Perform	
  some	
  type	
  of	
  bias	
  correc2on	
  

– Use	
  varia2onal	
  methods	
  to	
  only	
  rely	
  on	
  gradients	
  
in	
  GOES	
  data,	
  relying	
  on	
  ancillary	
  data	
  for	
  vapor	
  
amount.	
  

•  Third	
  approach	
  not	
  ini2ally	
  evident	
  
– Possibly	
  address	
  the	
  problem	
  by	
  improving	
  the	
  
retrieval	
  algorithm	
  (working	
  on	
  this	
  now	
  Ma	
  to	
  Li	
  
algorithm)	
  



VariaBonal	
  Algorithm	
  

•  The	
  original	
  way	
  we	
  used	
  GOES	
  product	
  data	
  
in	
  analysis	
  was	
  to	
  analyze	
  actual	
  values	
  

•  It	
  was	
  an	
  easy	
  maZer	
  to	
  modify	
  the	
  varia2onal	
  
algorithm	
  to	
  u2lize	
  gradients	
  in	
  the	
  product	
  
field,	
  thereby	
  ignoring	
  bias.	
  

•  I.e.,	
  the	
  deriva2ve	
  of	
  constant	
  bias	
  =	
  zero	
  











Original variational minimization functional, each term is a data source. 



This term becomes gradient in i and j directions. 







6/28/10 – 7/1/10 





New GPS comparison with LAPS - A-Basin, 
another complex terrain location. 



Areas	
  of	
  known	
  work	
  relevant	
  to	
  
STMAS	
  and	
  a	
  humidity	
  soluBon	
  

•  Cloud	
  rela2onships	
  in	
  humidifica2on	
  

•  Boundary	
  layer	
  and	
  mixing	
  clarifica2on	
  
(simultaneous	
  solu2on)	
  

•  LSM	
  =	
  beZer	
  boundary	
  layer	
  moisture	
  
knowledge	
  



Summary	
  

•  No	
  ques2on,	
  humidity	
  analysis	
  is	
  tough	
  due	
  to	
  
phase	
  changes	
  

•  Evapotranspira2on	
  is	
  under-­‐addressed	
  
•  Surface	
  (bl)	
  moisture	
  mixing	
  remains	
  
approximated	
  

•  GPS	
  has	
  offered	
  real	
  quan2ta2ve	
  constraints	
  that	
  
are	
  reliable.	
  

•  Satellite	
  gradients	
  eliminate	
  bias	
  errors,	
  research	
  
topic	
  on	
  how	
  to	
  formulate	
  this	
  in	
  terms	
  of	
  
radiance	
  gradients	
  


